Research notes: Aneuploids and chromosome aberrations from irradiated soybeans by Sadanaga, K. & Grindeland, R.
Volume 6 Article 21
4-1-1979
Research notes: Aneuploids and chromosome
aberrations from irradiated soybeans
K. Sadanaga
United States Department of Agriculture
R. Grindeland
United States Department of Agriculture
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agronomy and Crop Sciences Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized administrator of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Sadanaga, K. and Grindeland, R. (1979) "Research notes: Aneuploids and chromosome aberrations from irradiated soybeans,"
Soybean Genetics Newsletter: Vol. 6, Article 21.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol6/iss1/21
Earliest 
(85 days) 
Latest 
(118 days) 
Dwarf 
(15 cm) 
Tall noo cm) 
Bold-seeded 
(17-19.50 gm 
per 100 seeds) 
High yielding 
43 
Promising lines 
UPSM-558 and UPSM-665 
EC-14459, EC-85609, EC-34354, EC-1555 and EC-18676 
UPSM-712 and PK-71-6 
EC-18227, EC-3943, EC-13050 and EC-161171 
Plasso-43, EC-7042, EC-2575, UPSM-167 and UPSM-176 
EC-15976, IC-15965, EC-9990, EC-3943, EC-13004 and 
EC-18018 
IOWA STATE UNIVERSITY 
Department of Genetics 
and 
Md . F. Haque 
Bhupan Singh 
R. Prakash 
UNITED STATES DEPARTMENT OF AGRICULTURE 
Ames, IA 
l) Aneuploids and chromosome aberrations from irradiated soybeans. 
Irradiation treatment of seeds, pollen, or sporocytes has been used suc-
cessfully to produce aneuploids in a number of genera. When Dr. E. G. Hammond 
had finished selecting M1 plants from his neutron irradiation experiment, I 
had the opportunity to go through his radiated material to select off-type and 
semi-sterile plants and to determine the kinds of aneuploids produced by radi -
ation of soybeans. 
One- and two-seeded pods from remnant M1 plants were harvested, the M2 
plants grown in the field, and the M3 progenies of M2 plants with more than 
20% aborted pollen grains were checked for chromosome number and aberrations, 
using root tip squashes. The results of the pollen grain and cytological 
analyses are presented in Tables l and 2, respectively. 
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Table 
The number of plants of the M2 generation with 
20% or more aborted pollen grains 
Number of plants 
Normal pollen Aborted pollen 
72 
55 
64 
77 
101 
62 
39 
Table 2 
13 
5 
3 
7 
25 
11 
2 
The number of M2 plants yielding diploids, aneuploids, 
or chromosome aberrations in M3 progenies 
Number of Chromosome number 
M2 plants 39 40 41 
13 l* 11 2 
5 5 
3 2 l 
7 2a 5 
25 21b 4 
11 5c 6 
2 ld 2 
*Plant 162-20 yielded 39, 40 and 41 chromosome plants. 
aPlant 169-14 yielded one plant with 2 short chromosomes and another with 
2 long chromosomes . 
% 
15.3 
8.3 
4.5 
8.3 
19.8 
15. 1 
4.9 
42 
2 
bPlant 171-31 yielded one plant with 2 long chromosomes. Plant 172-11 yielded 
one plant with 2 short satellite chromosomes and 2 long chromosomes, two 
plants with 1 long and 1 short satellite chromosomes, and two plants with l 
short satellite chromosome. 
cPlant 175-7 yielded a 41 chromosome plant and a 40 chromosome plant with 2 
short chromosomes. 
dPlant 178-7 yielded a 41 chromosome plant and a 40 chromosome plant with 
short chromosome. 
45 
Plant 162-20-1~ an M3 progeny with 39 somatic chromosomes, was a thick-
stenmed, vigorous plant that was semi-sterile and matured late. The chromo-
some number of this plant was confirmed by observations of microsporocytes 
with 19 bivalents and 1 univalent. Ten progenies of this monosomic plant had 
40 chromosomes, the diploid number. More progenies will be grown and their 
chromosome number determined. 
Plant 172-11, an M2 progeny, appears to carry a reciprocal translocation 
involving the satellite chromosome. Twenty bivalents were observed in 172-11 - 3, 
anM 3 progeny with two short satellite chromosomes and two long chromosomes . 
Four other M3 progenies of 172-11 had no observable chromosome aberrations, 
two had one short satellite and one long chromosomes, and two had one short 
satellite chromosome. Plant 172-11-3 and the four with no observable chromo-
some aberrations were fertile whereas the remaining four plants with either a 
short satellite chromosome or a short satellite chromosome and a long chromo-
some were late maturing and semi-sterile. 
The results indicate that irradiation of soybeans may be as good a 
method for producing aneuploids as screening asynaptic or desynaptic mutants. 
A monosomic soybean plant found in the M3 progeny was of particular interest 
because hypoploids have not been found among aneuploid progenies from asynaptic 
or desynaptic mutant s . 
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1) Spontaneously occurring sterile plants. 
Two sterile plants were found in a commercial field of soybeans in Ames 
in 1977. The plants were noticed because of their retention of chlorophyll 
when fertile plants had matured and turned brown. One of the plants, 'Steri l e 
A', had set two one-seeded pods, and the other, 'Sterile B', had set 7 seeds. 
Other researchers have mentioned or reported the spontaneous occurrence 
of sterile plants in commercial fields and, commonly, the apparent lack of a 
genetic determinant for the sterility. Our analysis of descendants of Ster-
iles A and B indicates that genetic sterility is probably lacking in these two 
cases, also, and that the general occurrence of sterile plants in commercial 
fields may be due, in part, to ploidic and/or genomic instability. 
Progeny of Steriles A and B had elevated chromosome numbers (Table 1) 
and were highly sterile, except for one plant, D9. 07 was also sterile, 
except that one branch set several pods. Whether seed formation on Steriles 
A.and B resulted from self- or cross-pollination is not known, since segrega-
tion of genetic markers was unexpected. 
